A new 28-nor-oleanane triterpene, 28-nor-olean-2,3β-dihydroxy-14,17-diene-16-one with a rare cyclohexa-2,5-dienone moiety, together with three known triterpenes, viz. β-amyrin (2), 3α-O-trans-coumaroyl-betulinic acid (3), 3-acetyl-aleuritolic acid (4), were isolated from the twigs of Excoecaria agallocha L.. Their structures were determined by extensive spectroscopic data analysis and comparison with previous literatures (known compounds). (Table 1) , one was due to the carbonyl group and two were due to the C=C double bonds; thus, the molecule should be pentacyclic. DEPT experiments confirmed the presence of seven tertiary-methyl groups, eight methylene groups, five methine groups (one of them olefinic, and two of them oxygenated), and nine quaternary carbon atoms (including one carbonyl groups and three olefinic). The 1D NMR data of compound 1 (Table 1) and its 2D correlations (COSY, HSQC, and HMBC; Figure 1 ) indicated a skeleton of oleanane-type triterpene for compound 1. A pair of germinal tertiary methyl groups [δ H = 1.04 ppm (s), δ C = 28.5 ppm; δ H = 0.85 ppm (s), δ C = 16.7 ppm] was attributed to be C23H 3 and C24H 3 , respectively, based on the HMBC correlations from H 3 -23 and H 3
Compound 1 was isolated as a white powder. Its molecular formula was assigned to be C 29 H 44 O 3 on the basis of HRMS (ESI): m/z calcd for 441.3363 [M + H]+ ; found: 441.3369. From this formula, it was determined to have 8 degrees of unsaturation. Among them, according to the 1 H NMR and 13 C NMR data (Table 1) , one was due to the carbonyl group and two were due to the C=C double bonds; thus, the molecule should be pentacyclic. DEPT experiments confirmed the presence of seven tertiary-methyl groups, eight methylene groups, five methine groups (one of them olefinic, and two of them oxygenated), and nine quaternary carbon atoms (including one carbonyl groups and three olefinic). The 1D NMR data of compound 1 (Table 1) and its 2D correlations (COSY, HSQC, and HMBC; Figure 1 ) indicated a skeleton of oleanane-type triterpene for compound 1. A pair of germinal tertiary methyl groups [δ H = 1.04 ppm (s), δ C = 28.5 ppm; δ H = 0.85 ppm (s), δ C = 16.7 ppm] was attributed to be C23H 3 and C24H 3 , respectively, based on the HMBC correlations from H 3 -23 and H 3 -24 to C-3, C-4, and C-5, and further corroborated by the HMBC correlations from H 3 -23 to C-24, and from H 3 -24 to C-23. Another pair of germinal tertiary methyl groups [δ H = 1.01 ppm (s), δ C = 31.0 ppm; δ H = 0.83 ppm (s), δ C = 25.0 ppm] was assigned to be C29H 3 and C30H 3 , respectively, due to the HMBC correlations from H 3 -29 and H 3 -30 to C-19, C-20, and C-21, and further corroborated by the HMBC correlations between H 3 -29/C-30 and H 3 -30/C-29. A tertiary methyl group [δ H = 0.99 ppm (s), δ C = 17.2 ppm] that exhibited HMBC cross-peaks to the C-1, C-5, C-9, and C-10 was identified as C25H 3 . The second tertiary methyl group [δ H = 1.09 ppm (s), δ C = 27.0 ppm], showing HMBC correlations to the C-7, C-8, C-9, and C-14, was deduced to be C26H 3 , and the third tertiary methyl group [δ H = 1.32 ppm (s), δ C = 28.4 ppm] was suggested as H 3 -27 based on its HMBC cross-peaks to C-12, C-13, C-14, and C-18. An oxygenated proton at δ = 3.02 ppm (d, J = 9.6 Hz) that exhibited HMBC cross-peaks to C-1, C-4, C-23, and C-24 was identified as H-3. Another oxygenated proton at δ = 3.73 ppm (m) showing COSY interaction with H-3 and HMBC correlation to C-3 was assigned to be H-2. The presence of a cyclohexa-2,5-dienone moiety was established by the HMBC correlations from H-15 to C-14 and C-17, from H 2 -12 to C-14, from H 2 -19 to C17 and C-18, from H 2 -21 to C-17, and from H 2 -22 to C-17, and C-18. The C-28 atom was not observed in the NMR spectra, indicating the loss of this atom from the oleanane-type triterpene skeleton which was in agreement with the molecular formula from HRMS experiment. The relative configuration of 1 was established by NOE interactions
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( Figure 1) . NOEs between H-3/H-1, H-3/ H 3 -23, H-5/H-9, H-9/H-1, H-9/H 3 -27, H-12/H 3 -30, and H-22/H 3 -30 indicated their mutual cis relationship and -orientation. Thus, the 3-hydroxy group was concluded to be β-oriented. Similarly, the NOE interactions between H-2/H-1β, H-2/H 3 -24, H-2/H 3 -25, H 3 -25/H 3 -26, and H-7β/H 3 -26 helped to build their β-orientation, and correspondingly, suggested the -orientation of 2-hydroxy group. Therefore, the full relative configuration of compound 1, 28-norolean-2,3β-dihydroxy-14,17-diene-16-one, was established as shown (Figure 1 ).
Compounds 24 were identified as β-amyrin (2) [3d], 3α-O-transcoumaroylbetulinicacid (3) [7] , and 3-acetylaleuritolic acid (4) [8] by comparison of their NMR and MS data with those in the previous literatures. All isolated compounds were evaluated for their cytotoxic activity against the cell lines of A549 and A2058. None of them showed significant cytotoxic activity (data no shown).
Compound 1 represents the first example of 28-nor-oleanane triterpene with a novel cyclohexa-2,5-dienone moiety in the D ring. It might biosynthetically origin from compound 4. Through a series of reduction reactions, the two ester groups at C-3 and C-23 were reduced to two hydroxyl goups respectively, with the loss of two carbon atoms of the ester groups. Then by a series of oxidative reactions, a cyclohexa-2,5-dienone substructure was generated in the D ring. Further efforts should be carried out to discover more interesting compounds from E. agallocha.
Experimental
General: Optical rotations, Jasco P-1020 digital polarimeter; UV, JASCO V-550 UV/VIS spectrophotometer; HR-ESI-MS, Agilent 6210 ESI/TOF mass spectrometer; NMR, Bruker AV-400; HPLC was carried out on YMC-Pack ODS-A columns (250  10 mm i.d., for preparation, flow rate 3.0 mL/min and 250  4.6 mm i.d., for analysis, flow rate 1.0 mL/min) with a Waters 2998 photodiode array detector. For CC, silica gel (200-300 mesh) (Qingdao Mar. Chem. Ind. Co. Ltd.) and RP C18 gel (Cosmosil C18-PREP 140 m, Nacalai Tesque, Kyoto, Japan) were used. 
Extraction and isolation:
The dried twigs (7.0 kg) of E. agallocha were extracted five times with 50 L 95% EtOH at room temperature (24 h each time). The extract (268.7 g) was concentrated under reduced pressure, followed by suspension in H 2 O and successive extraction with petroleum ethyl, EtOAc, and butanol. The resulting EtOAc extract (51.9 g) was chromatographed on Si gel CC and eluted using a CHCl 3 -MeOH system (100 : 0 -1 : 1) to yield 173 fractions. 
28-nor-olean-2

